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(57) ABSTRACT 

A System for aborting Web Services automatically and a 
method thereof are provided. In the System, an application 
program container has a first Web Service application pro 
gram embedded, intercepts a message that is transmitted and 
received between a Second Web Service program located 
externally and the first Web Service application program, 
identifies the kind of an operation requested by the Second 
Web Service application program, and keeps information 
required for compensation. A protocol manager generates 
and manages a first Sub-transaction object by a request of the 
Second Web Service application program. A local compen 
Sator compensates the first Sub-transaction if a global trans 
action coordinator that coordinates the State and Success 
factor of a global transaction which is an upper-layer trans 
action of the generated first Sub-transaction sends a com 
mand to compensate a Second Sub-transaction already com 
mitted. A protocol Service unit transmits and receives 
messages for managing the first Sub-transaction by commu 
nicating with the global transaction coordinator. A registra 
tion Service unit registers the generated first Sub-transaction 
with the global transaction coordinator. 
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SYSTEM FOR ABORTING WEB SERVICES 
AUTOMATICALLY AND METHOD THEREOF 

BACKGROUND OF THE INVENTION 

0001. This application claims the priority of Korean 
Patent Application No. 2003-97818, filed on Dec. 26, 2003, 
in the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein in its entirety by reference. 
0002) 1. Field of the Invention 
0003. The present invention relates to a system for abort 
ing Web Services automatically and a method thereof, and 
more particularly, to a System and method for aborting 
transactions being performed based on Web Services for 
intra-organization or inter-organization application integra 
tion. 

0004 2. Description of the Related Art 
0005 Web service is a technology proposed for integra 
tion of applications inside an organization or between orga 
nizations. Demands for transactions performed acroSS a 
plurality of organizations based on Web Service have been 
increasing. WS-Transaction and BTP have suggested proto 
cols to process transactions. A Web Service transaction 
(hereinafter, referred to as “global transaction”) is formed 
with at least one or more Sub-transactions. Each of the 
Sub-transactions is performed in a participant installed in 
each organization. 

0006 When performing a sub-transaction is finished, a 
commit operation is immediately performed. If another 
Sub-transaction in the same global transaction is failed, the 
global transaction is stopped to guarantee atomicity of the 
global transaction. At this time, by compensating the Sub 
transaction already committed, the previous State should be 
recovered. Meanwhile, by compensating a predetermined 
Sub-transaction, compensation of a Sub-transaction belong 
ing to another global transaction may be requested. For 
example, if Sub-transaction ST reads data updated by Sub 
transaction ST belonging to another global transaction, then 
when ST is compensated, ST should also be compensated. 
This is because sub-transaction ST read the data before 
Sub-transaction ST is canceled. However, the conventional 
technologies related to Web Services do not address this 
Situation. 

SUMMARY OF THE INVENTION 

0007. The present invention provides a system and 
method for aborting web services automatically by which 
the inconvenience that an application programmer should 
program continuous compensation operations one by one 
can be removed, and in order to perform continuous aborts, 
a global transaction coordinator keeps information on only 
a global transaction in a direct dependency relation with the 
global transaction coordinator. 
0008 According to an aspect of the present invention, 
there is provided a System for aborting Web Service trans 
actions automatically including: an application program 
container which has a first Web Service application program 
embedded, intercepts a message that is transmitted and 
received between a Second Web Service program located 
externally and the first Web Service application program, 
identifies the kind of an operation requested by the Second 
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Web Service application program, and keeps information 
required for compensation; a protocol manager which gen 
erates and manages a first Sub-transaction object by a request 
of the Second Web Service application program; a local 
compensator which compensates the first Sub-transaction if 
a global transaction coordinator that coordinates the State 
and Success factor of a global transaction which is an 
upper-layer transaction of the generated first Sub-transaction 
Sends a command to compensate a Second Sub-transaction 
already committed; a protocol Service unit which transmits 
and receives messages for managing the first Sub-transaction 
by communicating with the global transaction coordinator; 
and a registration Service unit which registers the generated 
first Sub-transaction with the global transaction coordinator. 
0009. According to another aspect of the present inven 
tion, there is provided a System for aborting Web Service 
transactions automatically including: a global transaction 
active Service unit which receives a request to generate a 
new global transaction object, from a first Web Service 
application program; a global transaction manager which 
generates a global transaction object requested by the first 
Web Service application program, changes the State of a 
global transaction based on the State changes of Sub-trans 
actions, and determines whether to commit or abort the 
global transaction; a Sub-transaction registration Service unit 
which receives a request from a participant containing a 
Second Web Service application program performing a Sub 
transaction, to register the Sub-transaction as a lower-layer 
transaction of the global transaction, a global transaction 
coordination Service unit which receives the State of a 
Sub-transaction being perform in the participant, from the 
participant and transfer the State; a Sub-transaction admin 
istration manager which generates a Sub-transaction object 
corresponding to a Sub-transaction whose registration is 
requested by the participant through the Sub-transaction 
registration Service unit, registers the generated Sub-trans 
action object with a global transaction object through the 
global transaction manager, extracts global transaction iden 
tification information and Sub-transaction identification 
information based on a message received from the global 
transaction coordination Service unit, retrieves a Sub-trans 
action corresponding to the extracted Sub-transaction iden 
tification information, and changes the State of the Sub 
transaction; an entire transaction manager which Stores 
information on dependency between global transactions, and 
manages an entire transaction; and a dependency Service 
unit which communicate with the participant and receives 
dependency information of a global transaction. 
0010. According to still another aspect of the present 
invention, there is provided a method for aborting web 
Service transactions automatically including: receiving a 
coordination context from a Web Service application pro 
gram located externally; generating a first Sub-transaction 
object based on the coordination context; registering the 
generated first Sub-transaction object with a global transac 
tion coordinator which coordinates the State and Success 
factor of a global transaction that is an upper-layer transac 
tion of the first Sub-transaction; and if the global transaction 
coordinator commands compensation of a Second Sub-trans 
action already committed, compensating the first Sub-trans 
action. 

0011. According to yet still another aspect of the present 
invention, there is provided a method for aborting web 
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Service transactions automatically including: receiving a 
request to generate a new global transaction object, from a 
first Web Service application program; generating a global 
transaction object requested by the first Web Service appli 
cation program, and transmitting a coordination context to 
the Web Service application program; receiving a request 
from a participant containing a Second Web Service appli 
cation program performing a Sub-transaction, to register the 
Sub-transaction as a lower-layer transaction of the global 
transaction, generating a Sub-transaction object correspond 
ing to a Sub-transaction whose registration is requested by 
the participant; receiving the State of a Sub-transaction being 
perform in the participant, from the participant, based on the 
State of the Sub-transaction being performed in the partici 
pant received from the participant, extracting global trans 
action identification information and Sub-transaction identi 
fication information, retrieving a Sub-transaction 
corresponding to the extracted Sub-transaction identification 
information, and changing the State of the Sub-transaction; 
and based on the State changes of the Sub-transactions, 
changing the State of the global transaction and determining 
whether to commit or abort the global transaction. 
0012. According to the system and method, in order to 
perform continuous aborts, a global transaction coordinator 
keeps information on only a global transaction having a 
direct dependency with the global transaction coordinator 
Such that busineSS information of a predetermined company 
can be protected from possible exposure to other companies 
having no direct relations with the company. In addition, a 
unified interface between a global transaction coordinator 
and participants is provided Such that all global transaction 
coordinators and participants implementing this interface 
can always be integrated to a System for automatically 
performing continuous aborts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The above and other features and advantages of the 
present invention will become more apparent by describing 
in detail exemplary embodiments thereof with reference to 
the attached drawings in which: 
0.014 FIG. 1 is a diagram showing the hierarchy of 
transactions and their correlations, 
0.015 FIG. 2 is a diagram showing the structure of a 
preferred embodiment of a System for aborting Web Services 
automatically according to the present invention; 
0016 FIG. 3 is a diagram showing the structure of 
another preferred embodiment of a system for aborting web 
Services automatically according to the present invention; 
0017 FIG. 4 is a block diagram of a detailed structure of 
a participant forming a System for aborting Web Services 
automatically according to the present invention; 
0018 FIG. 5 is a block diagram of a detailed structure of 
a global transaction coordinator forming a System for abort 
ing Web Services automatically according to the present 
invention; and 
0019) 
token. 

FIG. 6 is a diagram showing the structure of a 

DETAILED DESCRIPTION OF THE 
INVENTION 

0020. The present invention will now be described more 
fully with reference to the accompanying drawings, in which 
exemplary embodiments of the invention are shown. 
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0021 Referring to FIG. 1, an entire transaction 1 is 
formed with a plurality of global transactions 2a and 2b, 
each of which is formed with a plurality of sub-transactions 
3A through 3N and 4A through 4N. 
0022. In order to improve the transaction performance, 
each global transaction 2A and 2B makes each of Sub 
transactions 3A through 3N and 4A through 4N determine 
whether or not the Sub-transaction is Successful, and then of 
all Sub-transaction performs commit operations, then the 
global transaction is committed. If part of the Sub-transac 
tions 3A through 3N and 4A through 4N are failed, the 
Sub-transactions already committed are reverted through 
compensation to the proceSS before the transactions are 
performed. Also, Sub-transactions being performed are 
reverted through abort to the process before the transactions 
are performed. Sub-transactions that do not begin to be 
performed are cancelled Such that the global transaction is 
reverted to the State before the global transaction is per 
formed. This Series of processes caused by failure of part of 
Sub-transactions is referred to as “abort'. 

0023 Meanwhile, a dominant global transaction is a 
global transaction when compensation of a Sub-transaction 
of the global transaction causes compensation of other 
Sub-transactions belonging to other global transactions to 
causes continuous aborts. A global transaction in which 
continuous aborts are caused by a dominant global transac 
tion is referred to as a dependent global transaction. The 
relation between a dominant global transaction and a depen 
dent global transaction can occur continuously such that a 
dependent global transaction can be a dominant global 
transaction of another global transaction. 
0024 FIG. 2 is a diagram showing the structure of a 
preferred embodiment of a System for aborting Web Services 
automatically according to the present invention. The 
embodiment shown in FIG. 2 is of a system having a 
Structure for Web Service application programs to perform 
global transactions when overlapped compensations do not 
OCC. 

0025 Referring to FIG. 2, the system for aborting web 
Services automatically according to the present invention 
includes Web Service application program unit 100, a plu 
rality of global transaction coordination units 400A through 
400C, and a plurality of participants 300A through 300C. 
0026. The web service application program unit 100 
requests its global transaction coordinator 400A to generate 
a new global transaction 40A. Participants 300A through 
300C keep information for compensation of sub-transac 
tions by packing a plurality of Web Service application 
programs 200A through 200C performing sub-transactions 
belonging to a global transaction. Also, participants 300A 
through 300C maintain and manage state information of 
Sub-transactions together with the global transaction coor 
dinators 400A through 400C. Global transaction coordina 
tors 400A through 400C are designated and used by indi 
vidual web service application programs 100A, 200A 
through 200C, and communicate with each other to coordi 
nate the States and Success factor. At this time, two different 
web service application programs 200A and 200B may share 
an identical global transaction coordinator 400B, and the 
global transaction coordinators 400A through 400C may be 
located at any place on the Internet. 
0027. The web service application program unit 100 
receives a coordination context from the global transaction 
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as a response to the request for generation of a new global 
transaction 40A, and then transmits the coordination context 
to the participants 300A through 300C of web service 
application programs performing Sub-transactions 20A 
through 20C belonging to the global transaction 40A. 

0028. Then, by using information included in the coor 
dination context, the Web Service application program 100A 
and the participants 300A through 300C register participa 
tion into the global transaction with their respective global 
transaction coordinators. In this process, each of the global 
transaction coordinators 400B and 400C generate global 
transaction objects 40A-1 and 40A-2, and global transac 
tions 40A, 40A-1, and 40A-2 sharing an identical coordi 
nation context always maintain the same State information. 
0029. If this registration process is successfully finished, 
communication channels for exchanging messages to coor 
dinate respective Sub-transactions are established between 
the global transaction coordinators 400A through 400C and 
the participants 300A through 300C. Meanwhile, the global 
transaction coordinators 400B and 400C of Sub-transactions 
and global transaction coordinator 400A which generated 
the coordination context should communicate with each 
other in order to coordinate global transactions. For this, 
communication channels to coordinate global transactions 
are established between these global transaction coordina 
tors 400A through 400C. Then, the participants 300A 
through 300C coordinate performance of sub-transactions 
through communication with respective global transaction 
coordinators, and the global transaction coordinators coor 
dinate performance of global transactions through commu 
nication with each other. 

0030) If one sub-transaction 20A among the three sub 
transactions 20A through 20O belonging to the global trans 
action is committed, the participant 300A managing the 
Sub-transaction 20A informs its global transaction coordi 
nator 400B that the Sub-transaction 20A is committed. Then, 
the global transaction coordinator 400B informs the global 
transaction coordinator 400A through the communication 
channel that the Sub-transaction 20A is committed. The 
global transaction coordinator 400A determines by the com 
mitment of the Sub-transaction, whether or not to change the 
state of the global transaction object 40A, and based on the 
determination result, changes the State of the global trans 
action object 40A, and then changes the States of the other 
global transactions 40A-1 and 40A-2 identically. At this 
time, if during the performance of the predetermined Sub 
transaction 20B, another sub-transaction 20O fails, the par 
ticipant 300C of this sub-transaction informs the global 
transaction coordinator 400C of the failure of the Sub 
transaction 20O through the communication channel. The 
global transaction coordinator 400C informs the global 
transaction coordinator 400A of the failure informed by the 
participant 300C of the sub-transaction 20O. The global 
transaction coordinator 400A receiving all information, 
identifies that the global transaction is failed, and in order to 
compensate the global transaction, commands the global 
transaction coordinator 400B to compensate the sub-trans 
action 20A that is already Successful, and to Stop perfor 
mance of the sub-transaction 20B that is still being per 
formed. 

0.031) If the sub-transaction 20A Successfully finishes 
compensation by using compensation information held by 
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the participant 300A, the participant 300A informs the 
global transaction coordinator 400A of the successful per 
formance of compensation through the global transaction 
coordinator 400B. Then, after the Sub-transaction 20B is 
successfully aborted, the participant 300B informs the Suc 
cessful stop to the global transaction coordinator 400A 
through the global transaction coordinator 400B. If the 
global transaction is Successfully performed through this 
process, the global transaction coordinator 400A informs the 
global transaction coordinators 400B and 400C of the Suc 
cessful completion of compensation of the global transac 
tion, and commands to delete information on the global 
transaction. 

0032 FIG. 3 is a diagram showing the structure of 
another preferred embodiment of a system for aborting web 
Services automatically according to the present invention. 
The embodiment shown in FIG. 2 is of a system having a 
Structure for Web Service application programs to perform 
global transactions when overlapped compensations of glo 
bal transactions occur. 

0033 Referring to FIG. 3, in order to perform continuous 
aborts automatically, in the System for aborting Web Services 
automatically according to the present invention, there are 
two global transactions 40X and 40Y, which are managed by 
global transaction coordinators 400X and 400Y, respec 
tively. The first global transaction 40X is generated by a first 
web service application program 100A and includes two 
Sub-transactions 20M and 20N. The Second global transac 
tion 40Y is generated by a Second Web Service application 
100B and includes three Sub-transactions 20N, 200, and 
20P. The two global transaction coordinators 400X and 
400Y and the participant 300N communicate with each other 
to perform continuous aborts. 

0034) While the first global transaction 40X performs the 
sub-transaction 20M, the second global transaction 40Y 
requests the web service application program 200N, which 
performs the sub-transaction 20M of the first global trans 
action, to perform another transaction 20K. In this case, 
when the sub-transaction 20N being performed and the 
Sub-transaction 20K requested to be performed access an 
identical item of a database, the participant 300N containing 
the web service application program 200N recognizes this 
automatically. Then, the participant 300N containing the 
web service application program 200N determines that the 
first global transaction 40X which began performing first, as 
a dominant global transaction and the Second global trans 
action 40Y which began performing later, as a dependent 
global transaction. Then, the participant 300N containing the 
web service application program 200N informs the global 
transaction coordinator 400Y of the dependent global trans 
action 40Y, of the ID of the dominant global transaction 
40X, the sub-transaction ID of the dominant global trans 
action which causes the dependency, the address of the 
global transaction coordinator 400X of the dominant global 
transaction, the ID of the dependent global transaction 40Y, 
and the ID of the dependent global transaction which causes 
the dependency. 

0035. Then, the dependent global transaction coordinator 
400Y informs the dominant global transaction coordinator 
400Y that the dependency has been occurred and transmits 
a token for checking whether a circular dependency occurs. 
Meanwhile, if there is a dominant global transaction coor 
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dinator to the dominant global transaction coordinator 400X, 
the dominant global transaction coordinator 400X transmits 
this token to the dominant global transaction coordinator of 
the dominant global transaction coordinator 400X. If the 
token is spread through this process, and then, if the token 
Sent by it is received again by it, the dependent global 
transaction coordinator 400Y recognizes that a circular 
dependency occurs, and requests its dominant global trans 
action coordinator 400X to abort the dominant global trans 
action 40X. Unlike this, if it is confirmed that there is no 
circular dependency, the global transaction coordinator 
400X of the dominant global transaction generates the 
global transaction by communicating with the dependent 
global transaction coordinator 400Y. Then, the global trans 
action coordinator 400X of the dominant global transaction 
makes a promise (first promise) to the dependent global 
transaction coordinator 400Y that in case of aborting the 
dominant global transaction, the aborting will be informed 
to the dependent global transaction coordinator 400Y. If the 
dominant global transaction is aborted, the global transac 
tion coordinator 400X of this global transaction informs the 
dependent global transaction coordinator of aborting the 
dominant global transaction. If the dominant transaction 
40X is committed after making the first promise, in prepa 
ration for possible continuous aborts, the global transaction 
coordinator 400X commands the coordinator 400Y of the 
dependent transaction that is not committed, to perform a 
commit operation. 

0.036 Meanwhile, in order to protect business informa 
tion of a global transaction from malicious users, each of all 
global transaction coordinators 400X and 400Y maintains 
information on only the global transaction having a direct 
dependency with the global transaction coordinator. That is, 
each of all global transaction coordinators 400X and 400Y 
maintains information on its dependent global transaction 
dependency information, and on dominant global transac 
tion dependency information, while information on the 
entire transaction is divided and Stored as parts of depen 
dency information maintained by all global transaction 
coordinators 400X and 400Y, respectively, belonging to the 
entire transaction. 

0037 FIG. 4 is a block diagram of a detailed structure of 
a participant forming a System for aborting Web Services 
automatically according to the present invention. 

0038) Referring to FIG. 4, the participant 300 is an 
element which includes a Web Service application program, 
and instead of the Web Service application program perform 
ing a Sub-transaction, coordinates the Success factor and 
compensation of a Sub-transaction together with the global 
transaction coordinator. The participant 300 includes an 
application program container 301, a protocol manager 302, 
a registration service unit 303, a local compensator 304, a 
protocol Service unit 305, and a global transaction depen 
dency finder 306. 

0.039 The application program container 301 is an ele 
ment having an embedded Web Service application program, 
and intercepts all SOAP message transmitted and received 
by the Web Service application program, extracts necessary 
information, and transferS SOAP message to a correspond 
ing application program. That is, if a first Web Service 
application program that is a Web Service application 100 
requesting a global transaction transmits a coordination 
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context to a Second Web Service application program that is 
a Web Service application program in the application pro 
gram container 301, the application program container 301 
requests the protocol manager 302 to generate a Sub-trans 
action and registers the generated Sub-transaction with the 
global transaction coordinator 400 through the registration 
Service unit 303. Then, the application program container 
301 identifies the kind of an operation of the second web 
Service application program requested by the first web 
Service application program, performs the operation, and 
then, transmits a response message which the Second web 
Service application program sends to the first Web Service 
application program, and the kind of the performed opera 
tion to the Sub-transaction object Such that the Sub-transac 
tion object can transmit an appropriate transaction coordi 
nation message to the global transaction coordinator 400 and 
information required for compensation can be kept. 
0040. The protocol manager 302 generates and manages 
a Sub-transaction object. By using a message received 
through the protocol service unit 305, the protocol manager 
302 coordinates a sub-transaction object together with the 
global transaction coordinator 400. 
0041. The registration service unit 303 is an interface for 
registering a Sub-transaction object generated by the proto 
col manager 302 with the global transaction coordinator 
400, and through a registration process, establishes a com 
munication channel for exchanging message for coordinat 
ing the State of the Sub-transaction. 
0042. The local compensator 304 is a component which 
when the global transaction coordinator 400 commands it to 
compensate a committed Sub-transaction, automatically 
compensates the Sub-transaction, by extracting information 
for compensation from the Sub-transaction object. 
0043. The protocol service unit 305 is an interface for 
eXchanging messages for coordination of the State of the 
Sub-transaction together with the global transaction coordi 
nator 400. 

0044) The global transaction dependency finder 306 is a 
component for determining the dependency between a domi 
nant global transaction and a dependent global transaction. 
When a dependency between two Sub-transactions being 
performed by the global transaction dependency finder 306 
occurs, the global transaction dependency finder 306 finds a 
dominant global transaction and a dependent global trans 
action, and informs a dependent global transaction coordi 
nator of the result. 

004.5 FIG. 5 is a block diagram of a detailed structure of 
a global transaction coordinator forming a System for abort 
ing Web Services automatically according to the present 
invention. 

0046 Referring to FIG. 5, the global transaction coordi 
nator 400 includes a global transaction active service unit 
401, a Sub-transaction registration Service unit 402, a global 
transaction coordination Service unit 403, a global transac 
tion manager 404, a Sub-transaction administration manager 
405, a dependency service unit 406, an entire transaction 
manager 407, and a between-global-transaction-coordina 
tors service unit 408. 

0047 The global transaction active service unit 401 
receives a request to generate a new global transaction 
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object from a Web Service application program. The Sub 
transaction registration Service unit 402 registerS Sub-trans 
actions with a global transaction. The global transaction 
coordination Service unit 403 is an interface for exchanging 
messages to coordinate Sub-transactions and a global trans 
action. The global transaction manager 404 generates and 
deletes a global transaction object, and generates and deletes 
a coordination context containing an ID uniquely specifying 
the object and information on the global transaction. The 
Sub-transaction administration manager 405 collects infor 
mation on all Sub-transactions belonging to a global trans 
action, identifies the States of the global transaction and 
Sub-transactions, and determines the progreSS. The depen 
dency Service unit 406 is an interface for receiving depen 
dency information of a global transaction by communicating 
with a participant. The entire transaction manager 407 Stores 
dependency information between global transactions and 
manages the entire transaction. The between-global-trans 
action-coordinators Service unit is an interface for exchang 
ing messages between global transaction coordinators and 
coordinating the entire transaction. 

0.048. The global transaction active service unit 401 is an 
interface to be used when a Web Service application program 
requests the global transaction coordinator 400B to generate 
a new global transaction. The global transaction active 
service unit 401 requests the global transaction manager 404 
to generate a new global transaction object, and then, 
receives a coordination context as a response to the request, 
and transmits the coordination context to the Web Service 
application program which requests generation of the global 
transaction. At this time, the coordination context includes 
the global transaction ID that uniquely identifies the global 
transaction, the address of the Sub-transaction registration 
Service unit 402, and information that should be divided and 
owned by global transaction coordinators cooperating to 
coordinate the global transaction object. 

0049. The sub-transaction registration service unit 402 is 
an interface which is used when the participant 300 of a web 
Service application program performing a Sub-transaction 
requests the global transaction coordinator 400B to register 
the sub-transaction performed by the participant 300 as the 
Sub-transaction of the corresponding global transaction. The 
Sub-transaction registration Service unit 402 newly generates 
a Sub-transaction object through the Sub-transaction admin 
istration manager 405, and registers this Sub-transaction 
with a global transaction object through the global transac 
tion manager 404. The Sub-transaction administration man 
ager 405 analyzes a registration message transmitted by the 
Sub-transaction, and finds the ID of a global transaction to 
which the Sub-transaction belongs, and the address of the 
protocol service unit 303 of the participant of the Sub 
transaction. Then, the Sub-transaction administration man 
ager 405 requests the global transaction manager 404 to 
register the Sub-transaction with the global transaction 
object based on the global transaction ID extracted imme 
diately before, and Sets the extracted protocol Service 
address as an address for Sending a message to the partici 
pant. At this time, as a response to the Sub-transaction 
registration Service unit 402, the Sub-transaction adminis 
tration manager 405 informs the address of the global 
transaction coordination Service unit 403 that is an interface 
for the corresponding participant to exchange messages for 
coordination with the global transaction manager 404. With 
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this, the participant 300 and the global transaction coordi 
nator 400B establish a communication channel to connect 
each other. 

0050. The global transaction coordination service unit 
403 is an interface used by a sub-transaction to inform the 
global transaction coordinator 400B of the state of the 
Sub-transaction. The global transaction coordination Service 
403 receives a variety of messages including completed, 
faulted, and canceled. A message which the Sub-transac 
tion sends to the global transaction coordinator 400B can be 
defined in a variety of ways based on a transaction model 
used by the Sub-transaction. The global transaction coordi 
nation Service unit 403 transmits the received message to the 
Sub-transaction administration manager 405, and the Sub 
transaction administration manager 405 analyzes the 
received message and extracts the global transaction ID and 
the Sub-transaction ID. Then, the Sub-transaction adminis 
tration manager 405 finds the sub-transaction, based on the 
Sub-transaction ID, and appropriately changes the Sate of the 
Sub-transaction object, based on the message which is 
received and transmitted by the global transaction coordi 
nation service unit 403. Then, since the state of the Sub 
transaction is changed, the Sub-transaction administration 
manager 405 informs the global transaction manager 404 
that it is necessary to change the State of the global trans 
action including the Sub-transaction. At this time, the global 
transaction object including the Sub-transaction is found 
based on the global transaction ID identified above. 
0051. The global transaction manager 404 is an element 
for coordinating a global transaction. The global transaction 
manager 404 generates a global transaction object, and 
determines whether to commit or abort a global transaction 
by changing the State of the global transaction based on the 
State change of Sub-transactions. Meanwhile, if information 
from the entire transaction manager 407 indicating a global 
transaction whose dependent transaction is a predetermined 
global is received, the corresponding global transaction does 
not commit the global transaction even though all Sub 
transaction are committed, and waits until the entire trans 
action manager 407 sends a command to commit or abort. If 
a command to commit the corresponding global transaction 
is received, a commit operation is performed and if a 
command to abort is received, the global transaction is 
aborted by compensating all Sub-transactions already com 
mitted. 

0052 The sub-transaction administration manager 405 is 
an element for managing all Sub-transaction objects belong 
ing to a global transaction, and shares the State information 
of respective sub-transactions with the participant 300. 
0053. The dependency service unit 406 is an interface for 
the participant 300 to transmit dependency information to 
the global transaction coordinator 400B. The dependency 
service unit 406 transmits dependency information received 
from the global transaction coordinator 400B, to the entire 
transaction manager 407 such that the information can be 
used to coordinate the entire transaction. 

0054 The entire transaction manager 407 is an element 
for manage an entire transaction, and maintains and manages 
information on the entire transaction. The entire transaction 
information managed by the entire transaction manager 407 
includes information on dependent global transactions and 
dominant global transactions having direct dependency with 
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the entire transaction manger 407. The entire transaction 
manager 407 performs two roles. 
0.055 First, it manages an entire transaction. For this, 
when new dependency information from the dependency 
Service unit 406 is received, the entire transaction manager 
407 recognizes that it manages a dependent global transac 
tion, and commands the global transaction manager 404 to 
delay to commit till a command from the dominant global 
transaction is received, because the global transaction is a 
dependent global transaction. Next, the dependent global 
transaction coordinator informs the dominant transaction 
coordinator of the dependency that the dependency occurs, 
and requests the dominant transaction coordinator to inform 
commitment or abort of the dominant global transaction 
when occurs. When commitment of the dominant global 
transaction occurs, the commitment is performed as the 
following method. If the dominant global transaction is not 
the top-layer global transaction of the entire transaction, the 
top-layer global transaction commits the dominant global 
transaction and the dominant global transaction waits till its 
dominant global transaction commits. Unlike this, if the 
dominant global transaction is the top-layer global transac 
tion, the entire transaction manager managing this global 
transaction is informed by the global transaction manager of 
the commitment of the global transaction, and then retrieves 
its own dependency information, and informs the coordina 
tor (first coordinator) of a direct dependent global transac 
tion of the global transaction, of the commitment of the 
top-layer global transaction. Meanwhile, the coordinator 
(first coordinator) recognizes the commitment of its domi 
nant global transaction, and then calls its entire transaction 
manager, and checks whether or not all dominant global 
transaction of the global transaction are committed. If all 
dominant transactions are committed, the dependent global 
transaction also performs a commit operation, and this 
global transaction also informs its dependent global trans 
actions of its commitment. 

0056. In this manner, if all global transactions belonging 
to the entire transaction are committed, the commitment of 
the entire global transaction is performed. If the top-layer 
global transaction of the entire transaction is aborted, the 
coordinator of the top-layer global transaction informs its 
directly dependent global transaction coordinators of the 
abort, and all direct dependent global transactions are con 
tinuously aborted. Then, dependent global transactions of 
the dependent global transactions are also continuously 
aborted. Through these continuous aborts, the entire trans 
action is aborted. 

0057) If a middle-layer global transaction, not the top 
layer global transaction, of the entire transaction is aborted, 
this abort affects only its directly dependent global transac 
tions and their dependent global transactions. That is, when 
a middle-layer global transaction is aborted, the entire 
transaction manager of the corresponding global transaction 
coordinator divides the entire global transaction into two 
with the global transaction as a basis, and informs the direct 
dominant global transactions of the global transaction that 
the entire transaction is divided into two and the dependency 
does not exist any more. AS the entire transaction is divided 
into two, the global transaction becomes the top-layer global 
transaction of the newly generated entire global transaction 
and is processed in the same manner as when a top-layer 
global transaction is aborted. 

Jun. 30, 2005 

0058 Secondly, the entire transaction manager 407 finds 
a circular dependency. Whenever dependency information 
from the dependency Service unit is received, the entire 
transaction manager of a dependent global transaction coor 
dinator generates a token to check whether this dependency 
causes a circular dependency, and transmits the token to the 
dominant global transaction coordinator of the global trans 
action through Services between coordinators. The Structure 
of a token is shown in FIG. 6. Referring to FIG. 6, the 
Structure of a token will now be explained in more detail. 

0059) 
0060 originID: This is a field generated by a global 
transaction coordinator which generates first the 
token, and by checking the value of this field, a 
global transaction coordinator determines whether 
the token is generated by itself. 

0061 intermediaryID: This is a unique number of a 
token generated when a global transaction coordina 
tor that is located in the middle of a dependency tree, 
transmits a token received from its dependent global 
transaction coordinator, to its dominant global trans 
action coordinator. 

0062 intermediary Addr: This is the address of a 
global transaction coordinator that is located in the 
middle of a dependency tree, the address generated 
when the coordinator transmits a token received 
from its dependent global transaction coordinator, to 
its dominant global transaction coordinator. 

type: There are two types of tokens. 

0063 Two types of tokens are as follows: 
0064) circularDependencyCheck: a token which is 
transmitted when whether or not a circular depen 
dency occurs is checked. 

0065 ack: a token which is transmitted as a response 
to circuilarDependency Check. 

0066 An algorithm to identify a circular dependency will 
be explained later. If the entire global transaction manger 
finds, by using a token, that a newly generated dependency 
causes a circular dependency, in order to prevent generation 
of a circular dependency, the entire global transaction man 
ager aborts the dominant global transaction of the depen 
dency generating a circular dependency. 
0067. The between-global-transaction-coordinators ser 
Vice unit 408 is an interface for exchanging a message 
between global transaction coordinators 400 and 400B. The 
global transaction coordinators 400 and 400B exchange 
dependency information, global transaction State informa 
tion, Sub-transaction State information, and tokens through 
the between-global-transaction-coordinators Service unit 
408. 

0068 An algorithm to identify a circular dependency will 
now be explained. 
0069. In order to identify a circular dependency, when 
ever a dependency between global transactions occur, the 
dependent global transaction transmits the circularDepen 
dencyCheck-type token to its dominant global transaction. 
The dominant global transaction coordinator receives the 
token, checks the originD of the token and determines 
whether or not it is the generator of the token. If the 
generator of the token is not the coordinator itself, the 



US 2005/0144301A1 

dominant global transaction coordinator checks whether or 
not the global transaction has a dominant global transaction 
inductively, and if there is a dominant global transaction, 
transmits a token to the global transaction coordinator of the 
dominant global transaction. At this time, the type and 
originD value of the token are not changed and intermedi 
arylD and intermediary Addre are adapted to the coordinator 
to generate a new token and the new token is transmitted. 
Also, intermediaryID and intermediary Addr before adapta 
tion are Stored in a token table Such that a response token to 
the token can be transmitted later. The above Steps are 
repeatedly performed, and if a global transaction of a global 
transaction coordinator which receives a transmitted token 
does not have a dominant global transaction any more, the 
global transaction coordinator generates an ack-type token 
as a response to the received token, and transmits the 
dependent global transaction coordinator which transmitted 
the token. At this time, for the address of the dependent 
global transaction coordinator, intermediary Addr written in 
the token is referred to. 

0070 The global transaction coordinator which receives 
the ack-type token, checks the originD of the token to 
determine whether it is the generator of the token. If the 
global transaction coordinator is not the generator of the 
token, then the global transaction coordinator is a global 
transaction coordinator for transfer of the token located in a 
middle layer. Accordingly, the global transaction coordina 
tor checks which token that the coordinator transmitted the 
received token is a response to, by referring to the token 
table. If it receives responses to all tokens it transmitted, the 
global transaction coordinator transmits an ack-type token to 
the dependent global transaction. If the global transaction 
coordinator is the generator of the received token, then 
because it receives an ack token, the global transaction 
coordinator recognizes that the dependency does not cause 
a circular dependency. 

0071 Meanwhile, during the performance of the process 
to identify the generator of the token based on the originID 
of the token, if the global transaction coordinator checks the 
originD and then determines that it generated the token, the 
global transaction coordinator recognizes that a circular 
dependency occurs. Then, the global transaction coordinator 
commands the dominant global transaction of the depen 
dency causing a circular dependency, to abort the transac 
tion. The global transaction coordinator of the dominant 
global transaction which is to be aborted due to the circular 
dependency transmits an ack-type token to the dependent 
global transaction coordinator of the dominant global trans 
action, and then aborts the global transaction. 

0.072 The global transaction coordinator which receives 
the ack-type token, checks the originD of the token to 
determine whether it is the generator of the token. If the 
global transaction coordinator is not the generator of the 
token, then the global transaction coordinator is a global 
transaction coordinator for transfer of the token located in a 
middle layer. Accordingly, the global transaction coordina 
tor checks which token that the coordinator transmitted the 
received token is a response to, by referring to the token 
table. If it receives responses to all tokens it transmitted, the 
global transaction coordinator transmits an ack-type token to 
the dependent global transaction. If the global transaction 
coordinator is the generator of the received token, then 
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because it receives an ack token, the global transaction 
coordinator recognizes that the dependency does not cause 
a circular dependency. 
0073. The invention can also be embodied as computer 
readable codes on a computer readable recording medium. 
The computer readable recording medium is any data Stor 
age device that can Store data which can be thereafter read 
by a computer System. Examples of the computer readable 
recording medium include read-only memory (ROM), ran 
dom-access memory (RAM), CD-ROMs, magnetic tapes, 
floppy disks, optical data Storage devices, and carrier waves 
(Such as data transmission through the Internet). The com 
puter readable recording medium can also be distributed 
over network coupled computer Systems So that the com 
puter readable code is Stored and executed in a distributed 
fashion. 

0074. While the present invention has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those of ordinary 
skill in the art that various changes in form and details may 
be made therein without departing from the Spirit and Scope 
of the present invention as defined by the following claims. 
The preferred embodiments should be considered in descrip 
tive Sense only and not for purposes of limitation. Therefore, 
the scope of the invention is defined not by the detailed 
description of the invention but by the appended claims, and 
all differences within the Scope will be construed as being 
included in the present invention. 
0075 According to the system and method for aborting 
Web Service transactions automatically, all processes are 
automated Such that application programmerS do not need to 
program continuous compensation one by one. In order to 
perform continuous aborts, a global transaction coordinator 
keeps information on only a global transaction having a 
direct dependency with the global transaction coordinator 
Such that business information of a predetermined company 
can be protected from possible exposure to other companies 
having no direct relations with the company. In addition, a 
unified interface between a global transaction coordinator 
and participants is provided Such that all global transaction 
coordinators and participants implementing this interface 
can always be integrated to a System for automatically 
performing continuous aborts. 
What is claimed is: 

1. A System for aborting Web Service transactions auto 
matically comprising: 

an application program container which has a first web 
Service application program embedded, intercepts a 
message that is transmitted and received between a 
Second Web Service program located externally and the 
first Web Service application program, identifies the 
kind of an operation requested by the Second web 
Service application program, and keeps information 
required for compensation; 

a protocol manager which generates and manages a first 
Sub-transaction object by a request of the Second web 
Service application program; 

a local compensator which compensates the first Sub 
transaction if a global transaction coordinator that 
coordinates the State and Success factor of a global 
transaction which is an upper-layer transaction of the 
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generated first Sub-transaction Sends a command to 
compensate a Second Sub-transaction already commit 
ted; 

a protocol Service unit which transmits and receives 
messages for managing the first Sub-transaction by 
communicating with the global transaction coordinator; 
and 

a registration Service unit which registers the generated 
first Sub-transaction with the global transaction coor 
dinator. 

2. The System of claim 1, further comprising: 
a global transaction dependency finder which when a 

plurality of first Sub-transactions are generated by the 
protocol manager, determines dependencies among the 
plurality of first Sub-transactions, and informs of the 
dependencies, to a dependent global transaction coor 
dinator which manages a global transaction confirmed 
as a dependent global transaction among global trans 
actions corresponding to the plurality of first Sub 
transactions, respectively. 

3. The system of claim 1, wherein if the second web 
Service application program transmits a coordination context 
to the first Web Service application program, the application 
program container requests the protocol manager to generate 
the first Sub-transaction. 

4. A System for aborting Web Service transactions auto 
matically comprising: 

a global transaction active service unit which receives a 
request to generate a new global transaction object, 
from a first Web Service application program; 

a global transaction manager which generates a global 
transaction object requested by the first Web Service 
application program, changes the State of a global 
transaction based on the State changes of Sub-transac 
tions, and determines whether to commit or abort the 
global transaction; 

a Sub-transaction registration Service unit which receives 
a request from a participant containing a Second web 
Service application program performing a Sub-transac 
tion, to register the Sub-transaction as a lower-layer 
transaction of the global transaction; 

a global transaction coordination Service unit which 
receives the State of a Sub-transaction being perform in 
the participant, from the participant and transfer the 
State, 

a Sub-transaction administration manager which generates 
a Sub-transaction object corresponding to a Sub-trans 
action whose registration is requested by the participant 
through the Sub-transaction registration Service unit, 
registers the generated Sub-transaction object with a 
global transaction object through the global transaction 
manager, extracts global transaction identification 
information and Sub-transaction identification informa 
tion based on a message received from the global 
transaction coordination Service unit, retrieves a Sub 
transaction corresponding to the extracted Sub-transac 
tion identification information, and changes the State of 
the Sub-transaction; 

an entire transaction manager which Stores information on 
dependency between global transactions, and manages 
an entire transaction; and 
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a dependency Service unit which communicate with the 
participant and receives dependency information of a 
global transaction. 

5. The system of claim 4, wherein the global transaction 
active Service unit request the global transaction manager to 
generate a new global transaction object, receives a coordi 
nation context from the global transaction manager, as a 
response to the request to generate the global transaction 
object, and transmits the coordination context to the first 
Web Service application program. 

6. The system of claim 5, wherein the coordination 
context includes identification information of the global 
transaction, the address of the Sub-transaction registration 
Service unit, and information that should be divided and 
owned by global transaction coordinators cooperating to 
coordinate the generated global transaction object. 

7. The system of claim 4, wherein if the entire transaction 
manager receives new dependency information from the 
dependency Service unit, the entire transaction manager 
recognizes a global transaction managed by the entire trans 
action manager, as a dependent global transaction and 
commands the global transaction manager to delay a commit 
operation till a command from a dominant global transaction 
of the dependent global transaction is received 

8. The system of claim 7, wherein if the global transaction 
manager receives from the entire transaction, information 
that a predetermined first global transaction is a dependent 
global transaction of a Second global transaction, the global 
transaction manager does not commit the first global trans 
action even when all Sub-transactions are committed, and 
waits till a command to commit or abort the first global 
transaction from the entire transaction manager is received. 

9. The system of claim 8, wherein if a command to 
commit the first global transaction from the entire transac 
tion manager is received, the global transaction manager 
commit the first global transaction, and if a command to 
abort the first global transaction is received, aborts the first 
global transaction by compensating all Sub-transactions 
already committed. 

10. The system of claim 4, further comprising: 
a between-global-transaction-coordinators Service unit 
which is an interface for transmitting and receiving 
messages between global transaction coordinators and 
coordinating an entire transaction, wherein if the entire 
transaction manager receives new dependency infor 
mation from the dependency information Service unit, 
the entire transaction manager recognizes a global 
transaction managed by the entire transaction manager, 
as a dependent global transaction, and generates a 
token to check whether or not a circular dependency 
occurs, and transmits the token to a global transaction 
coordinator corresponding to the dominant global 
transaction of the dependent global transaction, through 
the between-global-transaction-coordinatorS Service 
unit. 

11. The system of claim 10, wherein the entire transaction 
manager generates a circularDependency Check-type token 
and transmits the token to the global transaction coordinator 
corresponding to the dominant global transaction, and 
receives an ack-type token transmitted by a top-layer global 
transaction coordinator which receives the circularDepen 
dencyCheck-type token that is transmitted in Succession 
from the global transaction coordinator corresponding to the 
dominant global transaction. 
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12. The system of claim 11, wherein if it is confirmed that 
the global transaction coordinator corresponding to the 
dominant global transaction is the original generator of the 
token, the global transaction coordinator corresponding to 
the dominant global transaction commands a dominant 
global transaction of a dependency generating a circular 
dependency, to abort and the global transaction coordinator 
of the dominant global transaction which is to abort due to 
the circular dependency transmits an ack-type token to the 
dependent global transaction coordinator of the global trans 
action, and then aborts the global transaction. 

13. The system of claim 4, wherein the entire transaction 
manager distributes entire transaction information to a plu 
rality of global transaction coordinators. 

14. A method for aborting Web Service transactions auto 
matically comprising: 

receiving a coordination context from a Web Service 
application program located externally, 

generating a first Sub-transaction object based on the 
coordination context; 

registering the generated first Sub-transaction object with 
a global transaction coordinator which coordinates the 
State and Success factor of a global transaction that is an 
upper-layer transaction of the first Sub-transaction; and 

if the global transaction coordinator commands compen 
sation of a Second Sub-transaction already committed, 
compensating the first Sub-transaction. 

15. The method of claim 14, further comprising: 
when a plurality of the first Sub-transactions are gener 

ated, determining dependencies among the plurality of 
first Sub-transactions, and 

informing a dependent global transaction coordinator 
which manages a global transaction confirmed as a 
dependent global transaction among global transactions 
corresponding to the plurality of first Sub-transactions, 
respectively. 

16. A method for aborting Web Service transactions auto 
matically comprising: 

receiving a request to generate a new global transaction 
object, from a first Web Service application program; 

generating a global transaction object requested by the 
first Web Service application program, and transmitting 
a coordination context to the Web Service application 
program, 

receiving a request from a participant containing a Second 
Web Service application program performing a Sub 
transaction, to register the Sub-transaction as a lower 
layer transaction of the global transaction; 

generating a Sub-transaction object corresponding to a 
Sub-transaction whose registration is requested by the 
participant; 

receiving the State of a Sub-transaction being perform in 
the participant, from the participant; 

based on the State of the Sub-transaction being performed 
in the participant received from the participant, extract 
ing global transaction identification information and 
Sub-transaction identification information, retrieving a 
Sub-transaction corresponding to the extracted Sub 
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transaction identification information, and changing the 
State of the Sub-transaction; and 

based on the State changes of the Sub-transactions, chang 
ing the State of the global transaction and determining 
whether to commit or abort the global transaction. 

17. The method of claim 16, wherein the coordination 
context includes identification information of the global 
transaction, the address of the Sub-transaction registration 
Service unit, and information that should be divided and 
owned by global transaction coordinators cooperating to 
coordinate the generated global transaction object. 

18. The method of claim 16, further comprising: 
Storing dependency information of the global transaction 

received from the participant, and managing an entire 
transaction. 

19. The method of claim 17, wherein storing dependency 
information and managing an entire transaction comprises: 

if new dependency information is received, recognizing a 
global transaction being managed, as a dependent glo 
bal transaction; and 

delaying a commit operation till a command from a 
dominant global transaction of the dependent global 
transaction is received 

20. The method of claim 17, wherein in storing depen 
dency information and managing an entire transaction, if 
information that a predetermined first global transaction is a 
dependent global transaction of a second global transaction 
is received, the first global transaction is not committed even 
when all Sub-transactions are committed, and waits till a 
command to commit or abort the first global transaction 
from the entire transaction manager is received. 

21. The method of claim 17, wherein in storing depen 
dency information and managing an entire transaction, if a 
command to commit the first global transaction is received, 
the first global transaction is committed, and if a command 
to abort the first global transaction is received, the first 
global transaction is aborted by compensating all Sub 
transactions already committed. 

22. The method of claim 16, further comprising: 
transmitting and receiving messages between global 

transaction coordinators and coordinating an entire 
transaction, 

wherein Storing dependency information and managing 
an entire transaction comprises: 

if new dependency information is received, recognizing a 
global transaction being managed, as a dependent glo 
bal transaction; and 

generating a token to check whether or not a circular 
dependency occurs, and transmitting the token to a 
global transaction coordinator corresponding to the 
dominant global transaction of the dependent global 
transaction through a between-global-transaction-coor 
dinators Service unit. 

23. The method of claim 22, wherein generating and 
transmitting the token comprises: 

generating a circularDependency Check-type token and 
transmitting the token to the global transaction coordi 
nator corresponding to the dominant global transaction; 
and 
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receiving an ack-type token transmitted by a top-layer 
global transaction coordinator which receives the cir 
cularDependency Check-type token that is transmitted 
in Succession from the global transaction coordinator 
corresponding to the dominant global transaction. 

24. The method of claim 23, wherein generating and 
transmitting the token comprises: 

if it is confirmed that the global transaction coordinator 
corresponding to the dominant global transaction is the 
original generator of the token, the global transaction 
coordinator corresponding to the dominant global 
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transaction commanding a dominant global transaction 
of a dependency generating a circular dependency, to 
abort; and 

the global transaction coordinator of the dominant global 
transaction which is to abort due to the circular depen 
dency transmitting an ack-type token to the dependent 
global transaction coordinator of the global transaction, 
and then aborting the global transaction. 


